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_ This report describes a compar-

‘ative study of certain steam-volatile,

-neutral - substances in cigarette to-
bacco types and in aromatic or aro-

- ma-deficient grades of bright tobacco.

In a series of sixteen publications,
>Onishi et al.: (1955-1958) have pre-
sented an exhaustive ‘composition

'study of the steam-volatile com-

'pounds in (mainly) flue-cured leaves
'n,usmg classical procedures of isola-
tion and identification. Weybrew and
Stephens (1962) have surveyed the
carbonyl composmon of the steam-
‘volatile neutral fraction in various
tobacco types and grades by a gas
chromatographlc method. The pres-
ent study was designed to augment
these investigations.

: Me'}hod

The followmg method was used in
,the comparisons of types and grades
(Figure 1): One hundred g of to-

bacco (50-60 mesh) were steam dis-
‘tilled, - using dlstllled water as a

source of steam. One thousand ml of

“dlstlllate were -collected in 'a vessel

1cooled in ice water. The distillate
was saturated with sodium chloride

;»and the solution was extracted three

tlmes (150 ml each) with redistilled
ther.‘ ‘The pooled ether extract (A)

12 pereent aqueous hydrochloric
- The combined - acid- extracts

er and’ the Washlngs ‘were com-
'ed Wlth extracted (A), gwmg

s extracted 8 times (45 ml each)

ashed twice (15 ml each) with

Phlladelphla 18, Pennsylvama. US.A.

(B). (B) was extracted 3 tlmes (45 6° per mlnute for th ra‘” 70
ml each) with 5 percent aqueous i
sodium hydroxide. ‘'The  combined
-alkaline extracts were washed twice
(15 ml each) with ether; and the
washings were added .to extracted
(B), giving (C). (C) was washed
with successive five ml portions” of
sodium-chloride saturated water un-
til the-lower layer -was neutral to
- phenolphthalein. (C) was dried over
anhydrous MgSO, and then reduced’
in volume to 30 ml on a Stedman
column (80 cm) using a reflux ratio
of 10:1. The 30 ml of ether was
further concentrated to 2-3 ml on a
“micro spinning band column (25 em)
at a reflux ratio of 7:1. The 2-3 ml
of ether solution was evaporated to
1.0 ml under a stream of nitrogen.
Fifty ul of the 1.0 ml concentrate
was removed and the. weight of
residue was obtained by evaporating
under a gentle stream of nitrogen at -
room temperature for exactly 5 min-
utes?. An aliquot of the 1.0 ml’ con- -
_centrate equivalent to 4.5-6. 0 mg of .
residue. was chromatographed using
the Aerograph A-350 instrument®.
The following conditions were em-
ployed: 10 ft Carbowax 20M column
(0.25 in. dia., 20% W/W oniacid-
washed: Chromosorb W) ; 75 ml he-
lium. per minute; 1nJector and ‘de-
tector temperatures, 225° and 295°C, =
respectlvely, recorder ‘speed, 0. 75 in.’
per mmute and programming, rate, -

jected). Sc
were found to

2 The loss in weight  durin, solvent -removal de-
creases rapidly for 5 min. @ ter -wh,u:h the rate of -
“loss “levels off markediy: -

8 Use of a speczﬁc‘ onimercial pro
con. by the U
partment of A




100 g. Tobacco

) Steam-distill
~substances. Flgure 2 shows a chro ~

- matogram obtained from a 10 Ib. v I , 1
~ sample of Turkish tobacco which was - Distillate Tobacco
quahtatlvely ‘similar to that obtained :

from a standard 100 g sample. Peak

| Add NacCl,
extract with ether

A was ether and peaks B to E origi-
“nated from the solvent (ether) resi-
" due. The complexity of the mixture
- .is well-illustrated by the number of
~ minor peaks eluting at 100-190°C
" and the presence. of discernible in-
: 'ﬂectlons on several peaks.
A comparison was made of the
steam‘ distillates of -six representa-
' tive commercial -samples of various
“cigarette type tobaccos. Generally,
the chromatograms of all types were
- qualitatively similar with respect to
-~ the -numbered peaks in Figure 2;
‘however; large quantitative differ-
- ences were noted. Co- chromatography
~of the concentrates of all six samples
“-in 'a single mJectlon showed that
“these peaks chronmtographed in an
identical manner with the minor ex-
> ceptlons of peaks'9 and 12 which are
discussed below. -
- .Table 1 shows the ratios of the
equivalent peak areas (EPA), total
"~ EPA and total weights of the steam-
volatlle .neutral substances in the
- - various tobacco types. Also included
* in this table are five samples of aged
~ bright tobacco judged either “aro-
- matic” or “aroma-deficient” by the
‘ commerc1a1 suppher Peaks 13 and
14" were: minor components which
eluted slowly after peak 12 and are
m)t shown -in Flgure 2. In most
samples, peak 9 eluted as shown in
. Figure 2, but in four samples, a sec-

ond peak eluted on the shoulder of

“peak 9. The main peak was desig-
“nated 9A and the second peak, which
eluted slower than 9A, was designat-
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Figure 1. Separation of steam volatile neutral substances.
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a ""ﬁctent bl

% EPA 'Izalues (c?;) of tf;e mdzcated peaks (m a.w:endmg order of peak mtmber) of Bnyht A were as follows 186 17

: ’r The ﬁ've ar " i

were bnyht tobaa:o :

re based on the EPA of 9Ain the |,
mple, Brlght A. A comparable

d the evaluation was s1m11arly han--
»d using peak 12A of Bright A as

‘t'e standard for, ratio values. :
The ‘major component of the eluted

substances was found in “peak’ 9A.

iAmong' the six samples representmg

}-ponents in peak 5; 6, 7 8, 9A and 11
ithan ‘the ‘other tobaccos The bright
}}samples y1elded the lowest total EPA.

“Burley; Maryland and Turkish
myrna) gave 1ntermed1ate total‘,

and poss1b1y 5, than burley or Mary-

‘ed B. EPA ratlos of both 9A and 9B,_

situation ‘was observed‘w1th peak 12»

1p
‘ontamed more materlal in peaks 3 :

N

_there were smaller amounts of peaks
1, 5, 8, 10, 12A and 14 in the grades.

9B, . : B
Identzﬁcatwn
devoted to the identification of the

above _peaks. The available data are
given in ‘Table 2. All retention tem- :
peratures and co—ehromatographlc i
runs were obtained using pro- -

“grammed temperature gas’ chroma-,

tography on Carbowax 20M. or sili-= od whi

cone grease columns.. Infrared ‘spec-
tra were determmed on column ef:

“fluents by examination of liquid films.
‘on micro sod1um chloride plates The -
s dehyde : ’and

- -qualitative functional .group: tests

- were performed using the method of

Walsh and Merfrltt (1960) on column

cated that peaks 1 4, 5 6 and 9A

“were furfural furfuryl alcohol,
mtolualdehyde, benzyl acetate, and
neophytadlene, ~ respectively;

tions were: observed on - the “peak.

~ Based on the mfrared spectrum and .

matic or aroma-deﬁment grades,

Four of the grades contamed‘ peak

Some eﬂ"ort was : (
fural (‘John
‘1959)
,stances that

how-
~ever, peak 9A probably contained
other substances since small inflec- e

' Some

the above lack
total we1ghts ‘of

‘boiling - substance

tions: a 11nea‘r)>
'peak area an

chromatograph1c behavior, peak 9B - be i

may be’ isomerized neophytad1ene o
(Stedman et al. 1960) . Although very - li
. similar in chromatograph1c behav1or,‘
~ peaks 7 and 8 were rlot idéntical with -
_ B-phenethyl acetate and B- _phenethyl
. alcohol, respectlvely ‘A1l of the above

: intended. to be

\eompanson an
a prehmmary

compounds have been prevmusly re- differe

ported in tobacco Work 1s eontmu-[g_,



Summary =

 Using a stén-dardiied ‘mlethoyd- for -

determining certain - steam-volatile,
neutral substances of tobacco by gas

- chromatography, a composition study

‘was made of cigarette type tobaccos
‘and of aromatic or aroma-deficient
grades of bright tobacco. In general,
the chromatograms of all tobaccos
were qualitatively similar and quan-
titatively dissimilar. Bright tobacco
contained less of the substances than
‘burley, Maryland and Turkish. Turk-
_ish - (Samsun) contained the most.
No conclusive correlation was ob-
--served between the judged aromatic
“grades of the tobaccos and the quan-
tities of certain components therein.
Preliminary findings on the identi-
“'ties of some of the components are
presented.
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143-147 (1955), 19: 149-152 (1955),
20: 61-67 (1956), 20: 68-69 (1956),
20: 70-73 (1956), 21: 38-42
(1957), 21: 43-46 (1957), 21: 82-
85 (1957), 21: 86-89- (1957), 21:
90-94 (1957), 21: 95-98 (1957),
21: 177-180 (1957), 21: 181-184
(1957), 21: 239-242 (1957), 22:
17-20 (1958).

Onishi, I., H. Tomita and T. Fuku-
zumi, “Studies on the Essential
Oils of Tobacco Leaves. IV. Neu-
tral Fraction.” Bull. Agr. Chem.
Soc. Japan 20: 61-7 (1956).

Stedman, R. L. and R. L. Miller,
“Some Pitfalls in Studies Related

to Gas Chromatography.” J. Chro-
matog. (in press). )

Stedman, R. L., A. P. Swain and W.
Rusaniwskyj, “Isomerization of
Terpenoid Hydrocarbons by Acid-
washed Alumina.” J. Chromatog.
4: 252-3 (1960). i

Walsh, J. T. and C. Merritt, Jr.,
“Qualitative Functional Group An-
alysis of Gas Chromatographic:
Effluents.” Anal. Chem. 32: 1378\
81 (1960).

Weybrew, J. A. and R. L. Stephens,
“Survey of the Carbonyl Contents

of Tobacco.” Tobacco Science 6:
53-57 (1962).



